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HYDROGRAPHIC OBSERVATIONS FROM THE

GALVESTON BAY SYSTEM, TEXAS, 1958-67

By
Edward J. Pullen and Lee Trent, Fishery Biologists

Bureau of Commercial Fisheries giological Laboratory
Galveston, Te .as 77550
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\ | ABSTRACT
A 'Hydrographic data were collected during ecological
studies made from January 1958 through December 196?:; Tﬂl';itis report.
contains the depth, location, date, time, and sample wa.,tg:;;;tggz:om.
which samples ﬁrere taken and corresponding measurenienf.s.' ;:;f water
temperature, salinity, phosphorus, nitrogen, and dissolved oxXygen.

INTRODUCTION o \

This report presents hydrographic data available from

10 years (January 1958 through December 1967) of sampling in the - -

Galveston Bay systtem, Tex., -.by personnel of the Bureau of Commerciﬂ
Fisheries, These data were collecfed during ecological studies to
assess the hydrographic changes in the system and to determine how
these changes affect the biota. The Bay system, the study areas

within the systerﬁ, and the stations that were sampled for at least 1 year

are shown in figure 1. The number of stations sampled within each year
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and area, the sampling frequency within each year or during part of the
yvear, and the type .of information obtained from the samples are listed
in table 1. The sampling frequency--weekly, twi = monthly, and
monthly-'-'variaﬂ within some years a:ﬁd bet- een some years.
METHODS
Salinity in parts per thousand (p. p.t. ) and water-t-em-—
pe}aturé in -degrees Celsius were determined {1) w:.th a salinometer

/

(Industrial Instruments Model RS- Sl) having an accuracy of + 0.3 p.p.t.
~and +0,5° C., or -(-2‘.) by tit-ratiéns ;:rrf.;vat.er B;a‘ﬁ?;ple;-(accurﬁc;y-'-. iD 2.
p. p. t. } and direct readings taken with a glass thermometer. Water
samples were taken with a Kemmerer sampler or a triple bottle -s.am—
pler (for description, sece Texas A&M University, 1959).
Beginning in 1964, samples of bottom w;ater were taken
to determine total phosphorus and dissolved drganic nitrogen in micro-
gram atoms per liter (pg.at. /1. ) and dissolved oxXygen in parts per
million (p. p. m. }. . The techniques used to determine oxygen and phosphor-

us - were described by Marvin, Zein-Eldin, May, and Lansford (1960).

1/ Trade names referred to in this publication do not

imply endorsement of commercial products.
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Table 1.--Sampling frequency, data obtained, and the number of stations sampled within

each year and area in the Galveston Bay system, Tex,, 195B-67

Sampling frejuency

Data obtained

Area

ear ;ekhr Twice Monthl T::nperatt:lre Phaaph-::nrus:nitrugen i ;i.dalJGa.lvestnn Trinity | East jOffatts LClear Intracoastal
monthly ¥ | and salinity and OXygen Pass Bay Bay |Bay { Bayou | lLake | Watcrway
I N | R R I No., of atationg « = =« = = = @« =« =« ¢ =« = =
58. X X 8
159 X X 8
360 X X 9 { 5
761 X X X 1 il 9 &
32 - X X X 1 10 11l 5
363 X X 6 A 14 14 2 2
)64 X X X X 5 - n 15 16 4 l 3
965 X X X X 3 25 15 10 | 4 ‘ L
366 X X X X -3 26 12 11 3 2
967 X X X | 4 19 3 1 |
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Organic nitrogen was measured by a Kjeldahl method
described by D, C. Willis. = This method depends on conversion of
organic nitrogen to ammonia. The conversion of nitrogen involves
digestion with sulfuric acid and hydroger peroxide. Selenium is used
as a catalyst. When an excess of sodium hydroxide is added to the
digestive mixture, the ammeonia formed p;roduces a blue color when
added to sodium phenate reag;ent; The density of the color, which is
proportional to the ammonia present, is measured with an electro-
photometer.

EXPLANATION OF TABULA'I‘E‘D DATA
All data are ;;resented in table 2, A station is the basic

unit of classification and all observations taken at that station are listed

consecutively by date. Explanatioﬁs of the headings and abbreviations

used are provided below:

. STATION Stations are numbered from 1 to 121,

DEPTH | Water depth in feet at the station (mean low tide)

as determined from U.S. Coast and Geodetic Charts
152-2C (1965) and 1282 (1967).
-_— - ——_—_—_—_——
2/ The Kjeldahl method was modified by D. C. Willis,
University of Tampa, Fla., for the analysis of dissolved organic

nitrogen in estuarine water {unpublished).




LATITUDE North latitude of station in degrees, minutes, and

seconds,
- LONGITUDE West longitude nﬁf_station in 'degrees, minutes, and
seconds.,
MO Month, f
DA | | Day.
YR Year.
TIME | Time sample taken (Central Standard Time).
SD | Water depth in feet at which sample was taken.

The observations indicated by the following abbreviations

are to the nearest 10th but the decimal point is omitted:

TEM | - Water tempe_f.ature in degrees Cels%.ué.
SAL Salinity-in parts per thousand.
P | Total phosphorus in microgram atoms per liter.
N Dissolved organic nitrogen in microgram atoms
per liter.
O . Dissolved oxygeﬁ in parts per million.

Data in this report are on file ﬁn punched cards or mage
netic tape at the Bureau of Commercial Fisheries Bmlogmal Laboratory,

Bu.'tldmg 302, Fort Crockett, Galveston, Tex., 77550
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Table 2.--Hydrographic data from the Galveston Bay system, Tex.,

January 1958 through December 1967
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735
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800
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1235
1235

1345
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1305
1120
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1400
1245
1245
1310

1310

910
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1150

1150
1245
1245
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MO DA YR TIME SD TEM SAL p N D MO DA YR TIME SD TEM SAL P N '8
4 12 63 1030 0 252 263 8 13 64 1815 0 307 208
4 12 63 1030 12 252 265 8 13 64 1815 12 307 207
S 1 &3 1000 0 230 244 9 18 64 1505 0 263 275
5 1 63 10060 12 240 244 9 18 64 1505 12 261 276
S 10 63 830 O 260 233 10 16 64 1615 ©0 216 216
5 10 63 830 12 260 232 10 16 64 1615 12 216 216
5 23 63 1000 0 255 248 11 18 624 1730 0 243 264
5 23 63 1000 12 257 249 | 11 18 64 1730 12 242 256
& 10 63 940 © 290 278 12 .0 64 1630 © 1320 21t
6 10 63 940 12 290 279 | | ic 16 64 1630 12 130 212 - - -
& 24 63 1500 0 290 267
- 6 24 63 1500 12 280 269 T T T g 21 66 BO6 O 140 163 — ~m T s
. 7 10 63 1520 O 320 228 2 21 66 B0O6 12 140 164
'''' 7 10 63 1520 12 320 227 T TUUTTUTTCTT" "3 @66 1405 D 150 281 ~ ot e -
7 25 63 1615 O 300 253 - 8 66 1405 12 140 287
o 7 25 63 1615 12 3200 254 ) S 22 66 915 O 210 241 "0 o ommmmemeeoo— o
8 13 63 1300 O 310 242 22. 66 ©15 12 200 242
777 '8 13 63 1300 12 3200 257 S 5 66 815 0O 170 T T T T e
8 26 63 1655 0 315 257 S 66 815 12 180 215
.8 26 63 18655 12 310 255 T TTvoTUoo- 18 66 825 0 200 197 7 ToTTUrromommeones
9 5 63 1600 © 310 283 18 66 825 12 200 195 |
9 5 63 1600 12 300 283 T " 3 66 1000 0 .225 166 T T Trmmmmosa e
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3 19 64 1108 12 170 268
4 16 64 1640 0 215 233
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& 18 64 1100 12 283 259 10 4 66 830 12 260 253
7 20 64 1810 0 290 288 ~TUUUUUTTTTYTUI6 18 66 84S 0 190 183
.7 20 64 1810 12 280 288 10 18 66 845 12 190 187

T N ol SN sk mmy R WY P wr r - - b e —_ el e - -
— - -_-.'-j——-l-——-_ *I--I—-—-r\.----l*—--.r-ﬂ-' ol -l S AR R e [N —— PET T Rp— Ak - TR ) --‘._—’_‘_.-_--—_-_——.uq_..—.*“—.—-*—— - ] L ) L | ' - [ | p




COOVOVRNPORNYNNLGOBIONOONN DD D
v

o

DA

31
31
14
14
29
11 29
13
13

17
28

i1
18

25

15
23
29

20
25

14

22
29

13
18
27

28

b
oo
i\ 3

-
L=

17
24
3i

-y
o

LATITUDE 2926+6°!

3 31
3 31
4 17
4 17
5 143
S 14

B e mmwm wam La o g

YR

66
66

66

66

66

66
66
66

&7
&7
67
&7
&7
67

67

67
67
67
67
67
67
&7
67

67

67

67
67
67
67
67
67
67
67
67
67
67
67

67
67

TIME SO

830
830
820
820
910
910
$45
945

910
1455
1130
1445
1000

028

830
1120
1305

1110

1300

930
1420
1235
1350
1240
1500
1305
1210
1215

830
1135

1715
1130

1458
1115
1255
1325

115
1300

STATION

64
Ga
64
64
64

64

12

12

12

12

12
iz2
12
12

12

12
12
12
12
12
12
12
12
12

12

12
12
12
12
12
12
12
12
) 3
12
12

12
12
12

12
12

TEM

200
200
190
180
140
130
100

a0

240
270
250
230
270
250
250
270

270
300

300
300

310

280
290
300
305
280
270
280
260
280
290
280
240
260
260
220

220
170

SAL

187
187
219
220
220
236
225

229

261
239
255
225
264
238

271

279

242
235

306
327
308

ogp

328

265
329
346
357
302
262
237
287
281
248
238
264
275
222

240

10 DEPTH
LONGITUDE 94.41,9?

10CS 0 170
1005 1 170
1010 "0 210
1010 1 210
84S O 240

B4S 1 240

. e Ay cwh TR amm s oy W - B . aa i . e m

- L L] - ——

239
239
227
227

204
204

1

" ——

roumar a.m

- = AT et Bt

A e e i e ——t =, s m ¢ L

MO

O 0~ O

10

11

12

™

CCOODDDBNNNNOCRONNNND DS DWUUUNNND =

DA

18

20

13
18
16
18
16

& o

22

22
4

4
25
25

13

13
25
25
12
12
30
30
10
10
24
24
10
10

24
24

10

10
25
25
13
13
26
26

3

S
26
26
10
10

2%

YR

&4
b4
64
64
&4
64
o4

63
63
63
63

63

63
63
63

63

63
63
63
63
63

63

63
63
63
63
&3
63
63

63
63

&3

63
63
63
63
&3
63
63
63
63
53
53
63
63
&3

-
Ff == dogoem ey oy ==s - ok s - - maw

TIME SO
1140 O
1830 0O
1750 ©
1525 ©
1215 O
1710 O
1620 O
STATION

1605
1605
1745
1745

1030

1030
1515
1515

945

o4
1545
1545
1115
1115
1015
1015
1515
1515
1300

1300
1015

1015

1400
1400

1435
1435
1225
1125
1215
1215
1555
1555
1510
1510
1025
1025

830

830
1140

L B O O B R

TEM

280
290
310
250
230
250
140

_ —

11

0 135

12
0
12
O

12

O
12
o
12
0

12

0

12
O
12
0
12
O
12
O
12
0
12

0
12
o
12
o
iz2
0
12
0
12
0O
12
0
12
0

135
070

072
101
103

113

107
182
185
210
204
258
259
260
254
268
260
284
276
290
290

280
280

310
310
300
300
310
300

315

—

31C

310

300
250
250
260
260

240

SAL

258
300
205
272
244
261

257

[ ———

| DEPTH 12
" LATITUDE 29429+2' LONGITUDE 944357

147
149
076
076
164
167
186
176
230
230
225
228
208

211
2356

2461

202
201
228

229
261

264

218
220

219
220
247
248
231
233
258
258
234
246
220
220
227

230
267

v By e ol ey v S - mh ew e owwe o

1 meele s - > deeee— o Ew BRI

-— - .

I Em e s am—a - g

- e Ly v LT e L

vl
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10 24 63 1140 12 240 267 5 24 66 910 0 300 069
11 7 63 1700 O 230 250 5 28 66 910 12 290 070
11 7 63 1700 12 230 261 6. 1 66 1200 0O 270 071
11 21 63 825 0 220 283 6 1 66 1200 12 260 071
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9 18 64 1410 12 261 2456 020 0293 00S7 11 14 66 900 12 180 241 ) o
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DA

15

15
22
22
12
12
27
27
19
19
17
17
14
14

22

22
20

13
13
18
18
16

16

18
T8
16

16

YR

64
64
G4
64
64
64
64
64
64
64
64
64
64
64
64
64
b4
64
64
64
&4
64
64
64
64
b4
64

64

TIME

1130
1130
1220
1220
1620
1620
1526
1526
1215
1215
1130
1130
955

955
1000
1000
1700
1700
1635
1635
1345
1345
1130
1130
1545
1545
1500
1500

900
900
1630
1630
1200
1200
1050
1050
925
925
1540
1540
845
845
1610
1610
1300
1300
B55S
855
1445
1445

1430 -

1430
1030

5D
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TEM

050

050
120
110
150
150
190
190
190
185
224
224
248
248
290
290
290
290
311
312
2506
258
236
238
253
253
156
156

144

144

184
184
132

132
132

185
185
226
226
227
227
264
264
259
259
202

202

266
266

298
298

278

SAL

162
165
163
204
109
111
149
149
154
226
200
200
189
189
177
177
233
233
193
194
206
206
235
235
240

240

161
161

182
182
213

213

22%
224
069

166
166
200

.200

187
187
175
175
200
200
218
218

124

124

134

134
116

Q22

015

012
008

01l6

016
018

011l

005

013

015

016

015
009

014

010

015

0606

0168

0539

0472
0780
0686

0435

0240

0391

0456

0331
0550
0505

0392
0275

0286

0442

0239

0086

00835

0059

0075

o119

0094
0041
0083
0081

0119

0107

R - o

0111

0086

0083

0094

0068

0063

0087
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10
10
10
11 2

11 2
16
16
36
30
14
14

11
11
11
11
12
12
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21
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26
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3
2
2
3
3
3
3
3
3
3
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3
3
a4
4
4
A
4
4
4
4 26
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16
16
23
23

19
19

17
17
30
30
14
14

19
19

-8
15
15

22
28
28

12
18
18

YR

65

65
65

65
55
65
&5
65
65
65
65

65

65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
55
65
65
65

&6

,66:”

66
66

66

2 66

66
66
66
66
66
66
66
66
66
65

66 -

66
66
66
65
66
&5
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TIME SD

1030
1015
1015
1640
1640
1205
1205
1445
1445
1225

1225

1215
1215
1400
1400
1300
1300
1215
1215
910
910
1015

1015

Q4s
945
930
930
935
G35
215
215

950
950
850
850
1340
1340
1330
1330
1130
1130
1020
1020
1045
1045
1000
1000
835
835
1045
1045
1200
1200
1330

3
0
3
0
3
O
3
O
3
0
3
O
3
0
3
0
3
O
3
J
3
O
3
O
3
0
3
0
3
o
3

0
3
0
3
0
3
O
3
O
3
0
3
C
3
O
3
0
3
0
3
O
3
0

TEM

278

290

30
334

334
393
293

320

320
320
310
210
300

320

320
330
330
314
314
180
180

235
240

180
190
230
230
164
163
190

180

150

160

120
110
110

150

160
160

170
170
210
210
170
170
160

160
210

200

210

210

250

220

SAL

116
161
160
172
164
098
145
172
172
145
144
218
216

008
GiE
011
024
018

018

022

197

197

01s

193

193
187
189
203
206

018
017

024

220

233

235
233

021

213

211
236
237

212
221

133
138
122
121
039
038
070
070
214
215
150
152
198
199
195
194
186
187
135
139
114

019

026

023

014
015
013
015
011

010

O11
010

013

008

011 0745 0085

163

Pem e e ol o ke S R P —y g

0535
1108
0494

0531

0489

0191
0251
0627
0370

0377

_028a

0290
0939
G210

0286

0333
0494
0720
0525
0402
0387
0374
0379
0485

0S00

0062
C0b66

0083

0107
0096
0092

0081

0063

covra
Q064
0071

0071

0084

0089

0096

0072
0080
0082
0107
cos68

0083



R —— —

MO DA YR TIME SD TEM SAL P N O MO DA YR TIME SD TEM SAL P N D
3 66 1330 3 220 163 017 0485 0082 11 14 66 925 3 150 174 026 0425 0085
10 66 1050 3 230 117 011 0830 i1 22 66 1015 0 220 180
17 66 1055 0 280 065 11 22 66 1015 3 220 169 033 0305 0083 -
17 66 1055 3 275 077 010 0510 0078 11 29 66 1045 ©0 130 170
26 66 1240 0 310 063 11 29 66 1045 3 120 174 018 0530 0084
a6 66 1240 3 265 062 011 1135 0085 12 9 66 1100 O 190 198
s 66 1410 0 290 072 12 9 66 1100 3 190 168 022 0350 0068
2 66 1410 3 290 077 112 0870 0101 .12 1. 66 1045 0 060 195
9 66 1445 0 310 074 Tz 13 66 1045 3 050 196 022 0675 0123
O 66 1445 3 310 074 018 0675 0086 12 19 &6 1205 0 140 168
1% 66 1040 O 300 G70 12 19 66 1205 3 140
15 66 1040 3 310 07S 014 0690 0064 {2 28 66 955 0O 140 19y 7 T
23 66 1305 O 300 093 12 28 66 955 3 130 202
53 86 1305 3 300 092 013 Ilosiaags.HWme“_p.WH_JHFW_M_.M.__“_wﬁwmm_ﬂWmmww““”
28 66 920 0 285 149 | | 1 8 67 940 0 100 204
o8 66 920 3 280 .155 023 0512 0056 {1 & &7 940 3 095 206 T
& 66 940 0 280 115 1 12 67 940 O 100 214
‘"6 66 940 3 280 118 023 0465 0058 {1 12 67 940 3 075 214 T i} ”
13 66 950 0 300 134 1 12 67 1015 O 090 161 ‘
7 13 66 950 3 300 139 030 0445 0659 ~ 1 12 67 1015 - 3 080 169 T
19 66 1300 0 320 134 | & 12 67 0 3 260 2249
19 66 1300 3 320 135 024 0730 0099 a 26 7 0 3 290 ROV 7T T
26 66 9454w 0 310 135 5 © 67 1020 3 290 181
56 66 945 32 300 135 024 0445 0073 5 23 67 1000 3 240 157 T
2 66 930 0 310 | & & 67 1320 3 290
2 66 ‘940 I 310 648 024 0069 & 19 67 1140 3 320 230 )
9 66 935 0 300 123 | 7 7T 67 1145 3 310 219
9 66 935 3 295 116 031 0397 0055 8 9 67 1525 © 340 181
16 66 920 0 310 oB2 8 9 67 1525 3 340 178
16 66 920 3 300 095 022 0410 8 9 67 1630 O 335 18O
24 66 0O O 300 094 8 9 67 1630 3 335 178
24 66 0 3 300 096 023 0550 0068 8 © &7 1745 O 325 177 )
30 66 1000 O 285 126 o | 8 9 67 1745 3 330 177
30 66 1000 3 285 126 031 0430 B 9 67 1845 o0 325 177
6 66 1050 O 305 105 8 9 67 1845 3 320 179
6 66 1050 3 305 108 027 0069 8 9 67 2000 O 320 179 B
15 66 1115 O 310 117 8 9 &7 2000 3 320 179
15 66 1115 3 300 122 028 0710 0066 8 9 67 2100 0 312 174
20 66 925 0 240 149 8 © 67 2100 3 312 174
20 66 925 3 240 148 024 (0399 0077 8 9 &7 2200 0 315 170
27 66 1050 0 300 149 - 8 9 67 2200 3 310 171
27 66 1050 3 290 152 017 0435 0075 B 9 67 2300 0 312 170
4 66 930 O 270 223 A © 67 2300 3 310 170
4 66 930 3 270 223 0064 8 9 67 2400 O 315 174 TroTTmmTETE T
12 66 1030 O©0 250 199 | B 9 67 2400 3 310 172
12 66 1030 3 250 199 028 0068 8 10 67 100 O 310 172
18 66 1005 O 18O 177 8 10 67 100 3 515 1172
18 66 1005 3 170 179 026 0625 0083 8 10 67 200 0 300 17«
24 66 1145 0 220 185 8 10 67 200 3 300 175 | :
24 66 1145 3 220 184 017 0646 0101 "8 10 67 400 0 300 i7¢ " TTTTTTTTTTTTTTT
31 66 955 0 210 174 8 10 67 400 3 300 177 - .
‘31 66 955 3 200 182 025 0685 0070 B8 10 67 600 0 300 177
8 66 920 0 210 179 | 8 10 67 600 3 290 181
& 66 920 3 210 194 028 0505 0075 8 10 67 800 0 300 174
11 14 66 925 O 160 8 10 67 800 3 300 174
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TEM

MO DA YR TIME SD SAL. p N 0 MO DA YR TIME SD TEM SAL P N o
8 17 67 1600 0 300 220 4 18 66 1045 1 220 1485
8 17 67 1600 3 300 209 4 26 66 1200 1 260 107
8 17 67 1800 0 300 220 5 3 66 1345 1 225 168
8 17 67 1800 3 300 220 S 10 66 1050 1 245 )23
8 17 67 2030 0 295 220 S 19 66 1400 1 310 049
B 17 67 2030 3 295 220 S 26 66 1300 1 310
8 17 67 2206 0 290 220 6 2 65 1410 1 290 Q72
B 17 67 2200 3 280 220 "6& 9 66 1430 1 310 074
8 17 67 2400 0 280 220 6 16 66 1520 1 340 072
8 17 67 2400 3 280 220 6 23 66 1305 1 300 098 008 1220
8 18 67 200 0 275 198 & 30 66 1000 1 310 134
8 18 €7 200 3 275 =20 ) 7T 6 66 940 1 280 115 023 0465
8 18 67 400 0 275 220 7 13 66 950 1 310 136
8 18 67 400 3 275 220 - .7 19 66 1315 1 330 128 h
8 18 67 600 0 275 220 7 26 66 950 1 310 135
8 18 67 600 3 275 2402 ) '8 2 66 935 1 310 118 035 0745
... 8 18 67 800 0 285 209 ) B 9 66 0O 1 300 113 -
8 18 67 800 3 290 209 o 8 16 66 925 1 300 085 T
B 18 67 1000 0 290 209 8 24 66 1005 1 290 093
8 18 67 1000 3 290 231 S ) 8 25 66 900 1 160 183 006 0285
8 18 &7 1200 © 280 200 8 30 66 1000 1 200 126
8 18 ‘67 1200 3 280 209 o 9 6 66 1100 1 305 10} T
... 8 18 67 1400 0 280 242 @ 1S 66 1100 1 300 112
8 18 67 1400 3 280 220 9 20 66 920 1 240 146 oo ~
9 27 66 1050 1 310 149
10 4 66 930 1 163
10 12 66 1015 1 250 204
10 24 66 1130 1 230 18S
| 10 31 66 950 "1 210 174
STATION 21 DEPTH | 11 8 66 915 1 220 193
LATITUDE 29¢3047' LONGITUDE ©4,.,33,7¢ 11 14 66 915 1 160 181
| | | | 11 22 66 1010 § 230 173
12 9 66 1050 {1 199 193
3 19 64 1540 0 195 187 12 19 66 1205 1§ 168
3 19 64 1840 1 195 187
4 17 64 1050 O 230 178 R i “
4 17 64 1050 1 230 178
S 14 64 1000 O 240 187
S 14 64 1000 1 240 18Y
6 22 64 1015 0.290 178 STATION 22 DEPTH 2
7 20 64 1630 0 290 233 LATITUDE 29431«5" LONGITUDE 94¢32.6"
8 13 64 1655 0 310 186 | |
9 18 64 1345 (0 250 205 |
10 16 64 1130 0 230 238 1 8 63 1455 0 140 109
11 18 64 1535 0 260 242 ! 8 63 1455 2 140 109
11 18 64 1535 1 260 242 1 22 63 1530 O 076 101
12 16 64 1500 O 156 161 1 22 63 1530 2 076 101
12 16 64 1500 1 156 161 2 25 63 1435 0 130 120
| 2 25 63 1435 2 130 120
3 2 66 1400 1 110 039 3 13 63 1035 0 190 172
3 8 66 1300 1t 160 066 3 25 63 1255 0 216 201
3 15 66 1130 '] 180 203 ° - ST 4 12 63 1310 0 266 197 T
3 25 66 915 1 150 183 006 0356 - 4 12 63 1310 2 267 197
4 'S 66 1000 1 170 196 T8 1 63 1145 0 230 171 0 T T s
4 12 66 850 1 210 185 - 5 : 63 1600 O 230 196
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25
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63
€3

63

&3
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63
63
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63
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TEM

230
265
265

259
259

300
295

290
290
316
316
305
310
320
310
325
320
320
320
250
250
250
250

245
245

RO

240
230
230

130

130
030
030

040

Q40

150

150
140
140
190
190
200
200
226

226

265
265
299
299
28s
270
301

300

SAL

202
202

248
248

227
224

1B1

183
200

200

202
202

199

200
200

2 1 O . - Ca

226
226

096

109
132
132
184
186
25
206
147
148

123

124
133

189
188

154

154
128
124
109
110
122
122
146
146
099
099
173
173
218
197
170

171"
250 219
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015 0979

018 0478

009 D264 0097

108 0359
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54
64
&5

04
o4

64
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€5
65
65

65

65
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65
65

65
65
65

L 65

65

65

65

65
65

65

65
65
65
65
65

65

65

65

65
65
65

65
65
65
65
65
65
65
65
65
65
65
65
65
65
&5
65
65
655

TIME SD

1120
1340

1340

1245
1245

1230
1230

1045
1045
1610

1400
1400
1245
1245

1130
1130
1410
1410
1600
1600
12C0
1200
1120
1120
1045
1045
16425
1425
1.305
1305
1245

1245

1300
1300
1145
1145
1445
1445
1385
1355
1100

-1610

1100

1100
1100
1235
1115
1115
1115
1045
1045

1145

1145
1100
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TEM

247

214

214

254
254

147
147

148
148
189

189

1390

130
148

183

183

209

209

226
226
253

253
252

252

238

238

256

256
266
2656
288

288

284

284

255
255
306
306
299
239
300
300
220
2?75
290
300
296

296

185
185
250
250

185

245

[

[ r o= siell Full v —WF W PEE =

SAL P
219 025
222
222 016
254
254 018
141}
141 011
193
193 005
225
225 -
183
183 010
092

T TT014
144
144 010
205
205 009
167
167
176
176 006
200
200 006
175
175 006
168
168 007
131
131 009
130
130
124
124 009
054
054 012
154
151 013
137
146 015
101
101 016
175
175 024
152 016
152 020
158
159 018
182
182 016
213
214
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als =m TrE

N 0

0362 0077
0521 0039

0209 0089

0516 0123

0307 0118

0680 0100
0335 0113
0312 0090

0215 0100
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0257 0081
0161 0080
0079 0076

026565 0083

9395 0087
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0546 0070
Ga5g T
0265

0485 0013
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TIME SO

TEE N T S S = el wk ml L oam -

MO DA YR TEM SAL P N 0 MO DA YR TIME SD TEM SAL P N 0
1! 2 65 1100 2 185 245 01S 0236 0092 10 31 66 1025 2 210 131
11 16 65 1125 0 230 218 11 14 66 1010 O 170 113
11 16 65 1125 2 230 215 019 0203 0077 11 14 66 1010 2 170 113
11 30 65 1120 0 150 222 12 13 66 1135 © 090 181
11 30 65 1120 2 150 231 015 0249 0092 12 13 66 1135 2 090 181
12 14 65 1115 0 18S. 227
12 14 65 1115 2 185 223 017 0191 0081
1 11 66 1150 O 150 O7@
1 11 66 1150 2 150 084 0S50 0570 0090
2 21 66 1010 O 130 084 | STATION 23 DEPTH 3
T2 21 66 1010 2 130 084 012 0640 0089 LATITUDE 29¢31.9"' LONGITUDE 94.30+6"
3 8 66 1225 0 140 085
d B8 66 1225 2 140 085 T o
3 22 66 0 O 210 143 N 3] 8 63 1515 0 145 093
S 3 22 66 0 2 210 ta3 T Y 8 63 1515 3 145 093
4 5 66 935 0O 160 168 1 22 63 1545 0 084 063
T4 5 66 935 2 160 0 T ST Y 22 63 1545 3 084 063 o m o ome
4 18 66 925 O 210 120 2 4 63 1540 0 107 162 :
""““'_E"i'a 66 925 2 200 121 T T 2 4 63 1540 3 108 162 o o o
S 3.66 1120 0 210 106 2 27 63 1550 O 154 112 ;
5 3 66 1120 2 200 115 T 2 27 63 1550 3 156 ti2 TUTTT T Ty
5 9 65 1110 0 265 089 3 13 63 1050 0 190 172 .
S 9 66 1110 2 260 092 I 3 25 63 1235 0 209 168 7 T
5 17 66 1135 0 275 067 3 25 63 1235 3 209 168
5 17 66 1135 2 275 067 4 12 63 1245 3 266 214
5 24 66 940 0 290 5 1 63 1125 0 230 184
5 24 66 940 2 280 040 85 1 63 1620 O 230 175
6 1 66 1235 0 270 088 S 1 63 1620 3 230 1569
6 1 66 1235 2 260 089 5 10 63 1715 0 270 194
6 8 66 940 0 280 057 5 10 63 1715 3 268 194
& 8 66 940 2 275 055 S 24 63 1130 0 271 229
& 15 66 1115 0 300 063 5 24 63 1130 3 268 229
5 15 66 1115 2 295 062 6 10 63 1300 0 300 233
6 22 66 1000 O 280 085 & 10 63 1300 3 300 233
& 22 66 1000 2 270 08a & 24 63 1120 0 300 239
6 28 66 1025 0 285 105 6 24 63 1120 3 290 257
6 28 66 1025 2 280 105 7 11 63 1145 0O 317 204
7 13 66 1115 0 300 114 7 11 63 1145 3 316 204
7 13 66 1115 2 300 118 7 25 63 1405 . 0 310 199
7T 26 66 1045 0 310 104 7 25 63 1405 3 310 200
7 26 66 1045 2 310 117 8 8 63 1530 0 320 197
8 9 &6 1030 O 310 037 B 8 63-1%530 3 310 197
8 9 66 1030 2 305 038 8 26 63 1400 O 330 217
8 24 66 1035 O 280 152 8 26 63 1400 3 325 219
8 24 66 1035 2 280 096 9 5 63 1300 O©0 320 208
9 6 66 1145 0 305 073 9 S5 63 1300 3 300 226
9 & 66 1145 2 275 072 9 26 63 1315 0 260 099
9 20 66 955 0 260 091 9 26 63 1315 3 260 130
9 20 66 955 2 260 090 ) 10 10 63 1045 0 250 123 T
10 4 66 1015 0 270 138 10 10 63 1045 3 260 126
10 & 66 101S 2 260 139 10 24 63 1350 0 240 211
10 I8 66 1040 0 180 150 10 24 63 1350 3 240 214
10 18 66 1040 2 180 151 TTmrm T 11 7 63 1340 ©O 240 208 7T T
10 31 66 1025 ©0 220 132 11 7 63 3 280 217
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14
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13
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18
16
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18
16
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63
63
63

63

63
63

64

b6a
64

54
64

64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64

o4
64

64

TIME

1030

1030
1120

1120
1555
15595

g30

930
1550
1550
1655
1455
1408
1408
1450
1450
1450
1450
1230
1230
1530
1530
1420
1420
1400
1400
1140
1140
1315
1315
1300

1300
1255

1255

STATION

63
63
63
53
63
63
63
63
63
63
63

Y = = e

959
959
1055
1055
1020

1020

1150
1150
1420
1420

215
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220
220

140
130

020
020

a . —m B W = - a2

SAL

122
149

0569

106
103
102

184

178
116

121

1145
115

107

125

125
167
167
107
107
172
173

107

203

214
-148
148
225

225
228 -

228

256

256
089
089

28 DEPTH
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€3 1245 Q 238 199
63 1245 2 236 198
&2 124% 6 237 198
63 1245 10 236 200
62 1245 15 236 202
63 1245 20 2306 212
63 1248 25 2365 221
63 1245 30 237 239
63 1245 40 229 261
24 63 1420 0 251 250
24 63 1420 2 254 250
24 63 1420 5 293 251
24 63 1420 10 253 252
24 63 1420 15 254 256
24 63 1420 20 254 254
24 63 1420 25 252 257
20 63 1420 30 253 261

¢3 1000 2 307 330

63 1000 O 305 331
63 1000 10 304 339

8

8

8

8 63 1000 15 304 335
8 63 1000 20 304 335
8 63 1000 25 304 335
8 63 1000 30 303 335
8 63 1000 40 304 335
22 63 1225 0 323 350
22 63 1225 2 322 350
22 63 1225 S 321 350

P L PO DL

22 63 1225 15 312 363
22 63 1225 20 310 364
22 63 1225 25 308 366
22 63 1225 30 309 366
63 1225 40 3208 366

24 63 1420 40 252 2863 & 63 1240 0 310 345
6 63 1328 0 267 208 S 63 1240 2 345
6 63 1325 2 278 210 . 5 63 1240 5 345
6 63 1328 & 274 210 5 63 1240 10 345
& 63 1325 10 274 213 5 63 1240 15 345
6 63 1325 1§ 271 214 5 63 1240 20 360
& 63 1325 20 270.218 ) 5 63 1240 25 360
& 63 1325 25 267 222 5 63 1240 30 364
6 63 1325 30 266 227 5 63 1240 40 310 364
6 63 1325 40 260 227 21 63 1215 O 300 354

20 63 1400 0 291 222
63 1400 2 286 226
20 63 1400 5 2848 242
20 63 1400 10 274 261
20 63 1400 1S 271 270

21 63 1215 40 300 354
10 63 1325 0 315 290
10 63 1325 40 312 356
23 63 1135 0 250 274
23 63 113S 40 230 276
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20 63 1400 20 270 275 | 10 7 63 1125 O 260 282
20 63 1400 25 268 308 77710 7 63 1125 40 260 30..
20 63 1400 30 264 314 10 21 63 1300 O 250 258
20 63 1400 40 263 314 : 10 2+ 63 1300 40 250 307
4 63 940 0 300 324 | 11 4 63 1250 0 211 303
4 63 940 2 294 322 11 4 &3 1250 2 209 303
4 63 940 %S 293 324 | 11 4 63 1250 5 209 305
4 63 940 10 294 3234 11 4 63 1250 10 210 303
4 63 940 15 285 326 11 4 83 1250 15 212 308
4 63 940 20 292 327 | | 11 4 83 1250 20 210 307
4 63 940 25 292 327 | 1} 4 63 1250 25 212 308
4 A3 940 30 290 330 T TTTTUTOO1IT 4 63 1250 30 213 310
4 63 940 40 290 328 11 4 63 1250 40 212 310
18 63 950 0 283 316 C . 11 19 63 1030 0 198 293
18 63 950 2 286 321 11 19 63 1030 2 198 292
18 63 950 & 2886 325 " 11 19 63 1030 5 198 293
18 63 9SS0 10 284 331 11 19 63 1030 10 198 295
18 63 950 15 286 332  T77UT7TTTTT1Y 19 63 1030 15 200 293
18 63 950 20 286 332 11 19 63 1030 20 196 296
18 63 950 25 286 336 - 11 19 63 1030 25 199 297
18 63 650 30 286 336 11 19 63 1030 30 199 301
18 63 950 40 286 3386 7T T UTTTTTTUYL 19 63 1030 40 199 306
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SAL MO DA YR TIME SD TEM SAL P 0
263 7 16 64 1450 7 300 333 008 0210 0078
270 8 12 64 1540 0 328 222
272 8 12 64 1540 7 311 241 039 0598 0067
225 9 16 &4 1605 0 288 327 |
236 9 16 64 1605 7 286 327 009 0910 0079
232 10 14 64 1400 O 220 281
232 10 14 64 1400 7 219 275 01% 0305 0089
244 11 17 64 1420 0 256 238
272 11 17 64 1420 7 246 280 030 0158 0082
282 12 1S 64 1510 0 124 247 |
287 12 15 64 1510 7 124 240 032 0521 0105
305 I AR =& Mwed VIV
302 1 20 65 1725 0 127 212
294 1 20 65 1725 7 128 269 T
307 2 18 65 1620 0 138 163
285 © 2 1B 65 1620 7 116190 7 o
307 3 4 65 930 0 100 127
325 3 4 65 930 7 090 137 T
341 3 18 65 1515 O 191 241 .
287 3 1B 65 1518 7 187 239 N
300 4 7 65 950 0 212 163
30s 4 T-65 950 7 216 165 ) o
304 4 13 65 1825 0 224 192
259 4 13 65 1825 7 247 190 T
290 4 20 65 1520 0 254 263
234 4 20 65 520 7 230 296
250 4 28 685 1755 0 220 230
269 4 2B 65 1755 T 220 226
273 5 565 1925 0 2642 237
244 5 5 65 1925 T 242 238
264 5 20 65 1510 D255 191
258 5 20 65 1510 7 250 191
283 - 526 65 1630 0 275 165 )
246 5 26 65 1630 ' 7 270 173
266 6 2 6% 1850 0 299 182
233 & 2 65 1S5S0 7 293 ‘185
233 6 8 65 1530 O 292 092
6 865 1530 7T 270 142
288 5 IS 65 1400 O 306 181
288 5 15 ‘65 1400 7 282 262
295 6 22 65 ‘1450 0 290 227
295 6 22 65 1450 7 290 227
219 & 30 65 . ‘810 D0 288 265
221 7T 6-30 65 B10 7 280 263
225 7 1S 65 1S05 0 270 309
226 7 15 65 1805 7 270 337 ‘014 0170
285 8 365 1:345. 0 306 261 .
285 029 0154 0081 8 3 65 1345 7 304 270
236 817 65 1316 0 290 230 -
‘237 012 0216 0088 8 ‘17 ‘65 1315 7 A8S 233 035 0262
207 8 31 65 820 0 290 3072 |
232 017 0347 0061 8 31 65 820 7 280 304 029 0531
288 9 14 65 1330 0 312 281
289 012 0218 0073 9 14 85 ‘1330 7 296 306
331 10 ¢ 65 1400 O 200 233
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MO DA YR TIME 5D SAL P N D MO DA YR TIME sSD TEM SAL P N O
10 6 65 14006 .7 200 227 10 31 66 B10 7 280
10 19 65 1450 O 225 11 4 66 800 0 190 261
10 19 65 1450 7 269 11 4 66 800 7 180 262
{11 2 65 1500 0 200 279 11 29 66 BSO O 160 277
11 2 65 1500 7 200 278 024 0080 11 29 66 B850 7 160 286
11 17 65 1400 O 220 220 12 13 66 925 ¢ 150 263
11 17 65 1400 7 220 217 12 13 66 925 .7 100 253
12 6 65 1555 0 156 236
12 6 65 15%5 7 199 233 026 0162 4 B8 6~ 950 7 230 269
i2 15 65 1410 O 180 236 4 12 -7 1420 7 270 231
12 15 65 1410 7T 170 250 4 28 67 1055 7 250 249
B B ol e m 11 67 1030 7 270 278 ~ T T
1 11 656 1515 ©O 150 202 S 18 67 945 7 250 253 ‘
- -~ 3 1166 1515 7 IS0 211 042 023077 7777775725 67 O 7 280 PBS T rrTTTTTTITTOT
s 21 66 1315 0 140 154 & 1 67 900 7T 270 261
T Tm 21 66 1318 7 150 154 cmmemsamn mommegee e e fQBG Y 2785 2887 TTTTTUTTTTTITTTO
3 8 66 850 0 130 31z 6 15 67 1215 7 300 244
" "3 '8 66 B850 7 130 213 mmmeen s s T oy 67 11400 7 280 3130 T
4 5 66 1215 0 190 231 6 29 67 1220 7 309
a5 66 1215 7T 180 248 mmmommm s omes gt g e 30300 7 300 351 ToTTTTETTT T
A 18 66 1450 0 215 224 7 12 67 1340 7 310 327
‘4 18 66 1450 7 210 251 remes nemmes—smoncwit a4 e 1900 7 280 304 T T
& 3 66 1620 0 230 222 7 25 67 1300 7 290 288
& 3 66 1620 7 235 218 T T8 3 67 1150 7 300 347 T )
5 11 66 705 O 235 092 8 7 67 1415 7 305 347
s 11 66 705 7 235 219 T R 14 67 1230 7 28Q 363 T
s 24 66 805 ©0 270 052 8 22 67 1130 7 280 303
& 24 66 805 7 270 102 '8 29 67 1135 7 280 294 ]
& 1 66 1425 0O 275 022 9 & 67 900 7 260 257
6 1 66 1425 7T 265 235 9 13 67 1100 7 280 298
6 8 66 805 O 280 154 . 9 18 67 1645 7 290 286
6 8 66 805 7 280 1ss 7777 79 27 67 1045 7 280 257 o o
615 66- 915 0 280 120 _ 9 28 67 1415 7 250 245 o -
"6 15 66 915 7 280 177 " roeemtie a4 67 1088 0 T 260 271 g
6 22 66 1210 0 280 24S 10 12 67 1215 7 260 278
6 22 66 1210 7 280 247 ) 10 17 67 1245 7 210 208
6 29 66 800 0 285 232 10 24 67 1240 7 220
6 20 66 BOOD 7 280 238 10 31 &7 1230 7 170 218
T 13 66 835 0 300 285 e e m s s
7 13 66 835 7 300 283
7 26 66 810 0 300 254
7 26 66 810 7 300 281
g O 66 810 O 290 239
8 9 66 810 7 290 304 o STATION 27 DEPTH &
8 26 66 845 0 290 302 LATITUDE 29e28¢2' LONGITUDE 940484.7°
" 8 284 66 B4S 7 285 309 | | o
9 6 66 920 0 290 167
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